Introduction
Breast cancer is recognized as the commonest cancer in females, and the second commonest malignant tumor, after lung cancer, in overall figures worldwide (Shankar et al., 2015) . Breast cancer is increasingly recognized as a heterogeneous disease exhibiting substantial differences with regard to biological behavior and requiring distinct therapeutic interventions (EBCTG, 2005) . There has been a continuous decline in mortality over recent years as a direct result of improvements in early diagnosis and increased availability of more effective treatments (Winkfield et al., 2009; Cady et al., 2011) . However, 1 despite these improvements, metastatic breast cancer (MBC) remains a largely incurable disease and new treatments need to prolong survival, relieve symptoms, and delay progression. Approximately 75% of breast cancers express either or both the estrogen receptor (ER) and progesterone receptor (PgR) (Lal et al., 2005) . Hormone receptor (HR)-positive and negative disease differs in terms of clinical behavior, prognosis, patterns of recurrence, and aggressiveness. Patients with HR-positive disease are likely to have more indolent disease, bone metastases, and late recurrences (Blanca et al., 1990) . For most HR-positive MBC patients, endocrine therapy is the preferential initial treatment and has a positive impact on survival.
Recently, a number of compounds with different mechanisms of action, low toxicity, and superior efficacy have become available for patients with HRpositive disease. Three classes of endocrine therapies are commonly used to treat HR-positive MBC: selective estrogen receptor modifiers (SERMs), such as tamoxifen, which directly bind to the ER and block its transcriptional activity; selective estrogen receptor downregulators (SERDs), such as fulvestrant, which bind to ER and induce its degradation; and aromatase inhibitors (AIs), such as letrozole, anastrozole, and exemestane, which reduce the production of estrogen via inhibition of the aromatase enzyme in peripheral tissues and within the tumor itself (Pietras et al., 2006) .
Chemotherapy, whose benefits have been clearly demonstrated in multiple studies, remains the mainstay of the treatment of these patients in the neoadjuvant, adjuvant, and metastatic disease setting (Carey et al., 2007; Cleator et al., 2007) . Capecitabine mimics continuous infusion of 5-FU (Van Custem et al., 2001) , and the oral formulation meets with a high degree of acceptance by both patients and physicians (Finek et al., 2009) . In metastatic breast cancer, the registered monotherapy dose has never been compared with lower doses in a randomized trial, but data from retrospective analyses indicate that dose reduction does not impair efficacy, and that lower doses actually have a more favorable therapeutic index than the standard dosage (Sezgin et al., 2007; Yap et al., 2007) .
Protracted exposure to low doses of conventional cytotoxic drugs also offers important advantages in terms of significantly reduced toxicity (Emmeneger et al., 2007) . In two small randomized trials, continuous use of low dose capecitabine (650 or 800 mg/m 2 b.i.d. with no drug-free breaks) proved to be just as effective in MBC patients as intermittent use of higher doses (1000 or 1250 mg/m2 b.i.d. days 1-14 every 21 days) (Stockler at al., 2007; Martin et al., 2009 ). On the basis of this evidence, we initiated this study to investigate the tolerability, and survival in patients with hormone positive metastatic breast cancer who received 1 year of capecitabine (650 mg/m 2 , twice every day) alone or in combination with Aromatase Inhibitors.
Preclinical studies have shown that the combination of an aromatase inhibitor (AI) and capecitabine in estrogen receptor (ER) -positive cell lines enhance antitumor efficacy. This retrospective analysis of a group of patients with metastatic breast cancer (MBC) evaluates the efficacy and safety of combined AI with capecitabine. Patients who were evaluated with a combination of capecitabine and AI were evaluated and outcomes were compared to women treated with capecitabine or AI as monotherapy.
Materials and Methods

Patient eligibility criteria
Patients with hormone receptor-positive metastatic breast cancer treated between 1st January 2005 and 31st December 2010 with a combination of capecitabine and AI were evaluated and outcomes were compared to women treated with capecitabine or AI as monotherapy.
Design of the study
This study is retrospective single institution study. Patients who received AI or capecitabine as monotherapy or in combination as first or second line therapy were divided into three group and comparative analysis was done.
Treatment plan and dose medication
The administered total dose of capecitabine was 650mg/m 2 BD per day as monotherapy or in combination. Capecitabine was given for 14 days and cycle was repeated after 21 days. AI used were Letrozole or Anastrazole in dose of 2.5 mg and 1 mg respectively per day. Cycles were administered on an outpatient basis. Adequate hematological and within normal range organ functions were insured prior to each cycle. Chemotherapy was discontinued in case of disease progression or major toxicities.
Adverse events were monitored throughout the study. A complete resolution of hematologic and non-hematologic toxicity was required except for fatigue. If toxicities did not resolve, then a 1-week delay was allowed.
Patient assessment
Assessment of clinical benefit: A tumor response assessment was performed after every three cycles of treatment. Pre-and on-treatment monitoring consisted of medical history, physical and neurological examination, CT-scan of the chest, abdomen and pelvis. Criteria of complete response (CR), partial response (PR), stable disease (SD) and progressive disease (PD) were based on the standard definitions according to RECIST 1.0 criteria, with the overall response rate, including complete response and partial response.
Assessment of toxicity
Patients were assessed for adverse events at each site with clinical and laboratory evaluations every 3 weeks. Toxicity grading was based on the common terminology criteria for adverse events.
Primary and secondary endpoints
The primary endpoints of the study were overall response and toxicity. Secondary end points were the disease-free survival and overall survival.
Statistical analysis
Overall-survival (OS) rates were calculated from the start of the oral combination of AI and capecitabine as monotherapy or in combination in ER positive metastatic breast cancer to the time of the last follow-up visit or death using the Kaplan-Meier method with SPSS version 16.0. Disease-free survival was the time elapsed from the date of initiation of oral combination of drugs to the date of first evidence of disease progression or death in the absence of disease progression. All P values were two-tailed; a value of ≤0.05 was considered significant.
Results
Of 72 patients evaluated, 31received the combination 
Patient characteristics
Seventy-two patients were recruited in the study with pathologically proven ER +ve metastatic breast cancer patients. The base line characteristics are listed with the mean age 53.1 years (range; 40-72 years). In various subgroups, mean age was 52.5 years (40-72) in AI + Capecitabine groups whereas this was 53.9 years (44-70) and 53.1 years (43-65) in AI and Capecitabine groups respectively. The majority of cases were of ECOG performance status of ≤2. Among metastatic patients, 20.8 % were premenopausal and 71.9 % were postmenopausal. In hormone receptor status, 19.4 % had positive progesterone receptors (PR), while 31.9% patients had positive estrogen receptors (ER), and 48.6 % had positive ER and PR.
Treatment administration
A total of 212 chemotherapy cycles were administered. Patients were treated with a median number of 4 cycles of capecitabine (range 2-12 cycles). The median treatment duration of capecitabine was 12.1 weeks. The maximum treatment duration was 63 weeks.
Toxicity
The combination therapy was generally well-tolerated. Most of the adverse events were of grade 1-2 . The most common grade 3-4 toxicities included hand-foot syndrome (14.3%), diarrhea (14.3%), nausea/vomiting (9.5%), mucositis (4.8%) and rash (4.8%). Grade 3 neutropenia was observed in one patient. None of the patients developed symptomatic congestive heart failure or an asymptomatic decline in LVEF to less than 15% of the lower limit of the normal range. No patient was taken off the treatment because of toxicity and there was no treatment-related death. Dose reduction was performed in 8 patients (28.57%) with 25% reduction for both drugs. Chemotherapy was interrupted for 1 week in 2 patients (9.5%). Five patients received less than 3 cycles due to rapid disease progression.
Survival
Seventy-two patients were recruited in the study between January 2005 and December 2011. Patients were followed up until May 2012. At the time of analysis, the median follow up duration was 11.0 months (Range; 1.57-35.57 months). All our patients were followed up regularly as mentioned previously in patients and methods, with no one having lost follow up in this stud
Discussion
Breast cancer is a disease with a higher incidence in haematogenous spread (Irawan et al., 2003) . Patients suffering metastatic breast carcinoma express a highly variable clinical course and outcome. Intrinsic genetic heterogeneity of the primary breast tumor may have a role in this variability and could explain it in part (Chang et al., 2003) . The survival of patients with metastases is variable ranging from few months to many years. It is well established that estrogen receptor (ER) status and site of presentation of metastatic disease have the greatest impact on patient survival along with additional contributions made by patient age, disease-free interval and histological grade (James et al., 2003) . Capecitabine and Aromatase Inhibitors as monotherapy have shown as an important treatment option in hormone positive metastatic breast cancer in first line or second line therapy. Preclinical studies have shown that the combination of an aromatase inhibitor (AI) and capecitabine in estrogen receptor (ER) -positive cell lines enhance antitumor efficacy. This retrospective analysis of a group of patients with metastatic breast cancer (MBC) evaluates the efficacy and safety of combined AI with capecitabine.
Currently, AIs are commonly used as a first line treatment for postmenopausal women with metastatic hormone receptor-positive breast cancer. This is based on the results of several Phase III trials that demonstrated superiority of AIs compared to tamoxifen with regards to response rate, median time to progression, and clinical benefit rate (Nabholtz et al., 2000; Bonneterre et al., 2001; Mouridsen, 2004) In the past few years several studies have emphasized the role of metronomic chemotherapy to be used as extended adjuvant chemotherapy (Penel et al., 2012) ). In a phase II study by Shawky and Galal, extended adjuvant capecitabine treatment phase did not appreciably increase the incidence of hematologic and non-hematologic toxicity compared with previous reports administering extended adjuvant capecitabine to MBC patients (Heitz et al., 2008; Ezz El-Arab et al., 2012; Fedele et al., 2012 ) .
Patients of metastatic breast cancer were selected for analysis and out of 72 patients evaluated, 31received the combination treatment, 22 AI and 19 capecitabine. Combination was used in 20 patients as first-line treatment and 11 as second-line. No significant difference was observed between the three groups according to clinical and pathological features. Mean age was 46.2 years with a range of 28-72 years. The majority of cases were of ECOG performance status of ≤2. Among metastatic patients, 20.8 % were premenopausal and 71.9 % were postmenopausal. Family history was present in 3(4.16%) patients. In hormone receptor status, 19.4 % had positive progesterone receptors (PR), while 31.9% patients had positive estrogen receptors (ER), and 48.6 % had positive ER and PR. Mean follow up was 38 months with a range of 16-66 months.
The most common adverse event for the combination group were grade 1 and 2 hand-for syndrome (69%), grade 1 fatigue (64%) and grade 1 diarrhoea (29%). Three grade 3 hand-foot syndrome events were reported. In a study by Sawky and Galal, 2014, no Grade 3-4 hematologic toxicity was recorded. Hand-foot syndrome (HFS), a frequent side effect of capecitabine (Xeloda), was the most common treatment-related adverse event, occurring in 15.8% (3/19). The majority of HFS was mild to moderate. There was only 1 case (5.26%) of Grade 3/4 HFS. Diarrhea was experienced by 2 patients (10.5%) with only 1 patient (5.3%) suffering from grade 3 toxicity. Other grade 1 or 2 non-hematologic toxicities observed were nausea/ vomiting in 2 patients (10.5%) and fatigue in 1 patient (5.3%). Only 1 patient required hospitalization, because of grade 3 diarrhea. All patients received full doses of capecitabine throughout the study. Dose reduction was not required in any of our patients. Interruption of treatment was decided and performed for 1 week in only 2 patients because of Grade 3 diarrhea (1 patient) and Grade 3/4 hand-foot syndrome (1 patient). Most of hematologic and non-hematological toxicities during the extended adjuvant capecitabine treatment phase were better than those of other previous reports (Heitz et al., 2008; Ezz El-Arab et al., 2012; Fedele et al., 2012) .
Two phase II trials had studied the toxicity profile of metronomic capecitabine in metastatic breast cancer (MBC) patients. Ezz El-Arab et al. had studied the clinical efficacy and tolerability of low dose, capecitabine (500 mg twice daily) together with oral cyclophosphamide (CTX) (at dose of 50 mg once daily) in 60 patients with metastatic breast cancer. The overall regimen was well tolerated. Myelosuppression, a well-documented side effect of therapy in particular leucopoenia (Grades 1 and 2) was observed in (17%) patients. Palmar-plantar erythrodythesia, the most frequently reported non-hematologic adverse events, were also mild to moderate (Grades 1 and 2 in 36.7% of cases), and could be readily controlled with the administration of standard medications. Also in our study hand-foot syndrome, was the most common treatment-related adverse event, occurring in 15.8% (3/19) of patients, with only 1 case (5.3%) of Grade 3/4 while in Ezz El-Arab et al. study no grade 3 or 4 toxicity was recorded. The use of lower doses in study by Ezz El-Arab compared to those used in our study could explain the absence of grade 3 or 4 toxicities in their study. Vomiting in Ezz El-Arab et al study was much higher (28.3%) in comparison to that (10.5%) in our study; this may be due to the effect of CTX in their study. Diarrhea in our study was lower (10.5%) in comparison to that (20%) in the study by Ezz El-Arab et al. However, in our study only 1 patient (5.3%) suffered from grade 3 diarrhea, while in Ezz El-Arab et al study no grade 3 or 4 toxicity was recorded. Again this could be explained by the use of lower doses in Ezz El-Arab et al. study to those used in our study. In Ezz El-Arab et al. study Grade 3 elevation of serum transaminases was reported in 8% of patients. In our study no hepatic toxicity occurred. This difference could be explained by the addition of CTX to Xeloda in Ezz El-Arab et al. study as well as their study was conducted in metastatic patients including those with liver metastasis and the patients were also heavily pretreated. (Ezz El-Arab et al., 2012) sss In another report published by Fedele et al evaluating efficacy and safety of low-dose metronomic chemotherapy with capecitabine in heavily pretreated patients with metastatic breast cancer, 60 patients received continuous metronomic capecitabine monotherapy (1500 mg once a day). Hematologic toxicity was infrequent and mild. Hand foot syndrome (10%) and diarrhea (7%) were the most common adverse effects, and vomiting occurred in (2%). There were only three cases of grade 3 toxicity, all involving hand-foot syndrome (Fedele et al., 2012) .
The median PFS of first-line treatment was significantly better for the combination (PFS 21 month's vs.8.0 months for capecitabine and 15.0 months for AI). For secondline treatment, the PFS was lower in the combination compared with capecitabine and Al (PFS 18 months vs. 5.0 months vs. 11.0 months, respectively). For the entire cohort, 2 years, Median OS of 1st line was 63.6% in AI + Capecitabine group followed by 55.5% in AI group whereas in 2nd line treatment, 2 years median OS was 45% in combination group. 5 years OS was seen in 2 patients as1st line and in 1 patient as 2nd line in combination group. In AI group, one patient survived for 5 years.
In conclusion, combination treatment with capecitabine and AI used as a first line or second line treatment was safe with much less toxicity. Prospective randomized clinical trials should evaluate the use of combination therapy in advanced breast cancer to confirm these findings
